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Abstract

Creativity has been conceptualized as either cognitive or/
affective, and an analysis of reseerch has indicated that these -
two approaches are incompatible. In this study, a rapprochement

‘was attempted between these two theoretical approaches using
procedures recomnended by Cronbach and Meehl (1955). First, a

construct of creativity was formulated, then measures were

".explicated, and finally, a construct validation of these

measures was attempted. Results indicated two /péasible‘cpnstmct
reformilations, a one-factor versus a\three factor interpretation.
To resolve this dilemma, more universally accepted criterion
measures apéear to have the mo:;t promise for accurately identifying

creative talent.
N\




CHAPTER I~ o

The Problem
Since the publication of Guilford's “Creativity" in‘the American
Psychologist in 1950, there has been a proliferation of books and articles

igy describing creativity, as well as innumerable descriptive and experimental

studies-of creative behavior, persons, processes, and products. Despite

“;, the considerable attention given to.the study of creativity, a number of

i .
“% .

ptgblems persisé,.the most serious of which is the confusion surrounding

—

2

the nature of creativity. Essentially, researchers have conceptualized

creativity as either cognitive or affective. B

Cosmitive Approaches to Creativity

Although mental testing had earlier significant influences on
creativity research, the work of Thurstone (1939) was a major contributor to
the develoggggt/ana use of tests of creative thinking. The factor analytife

work of French (1951) and later the extensive theory development of Guilfprd

Cnrrentiy, at least three major sets of cognitive tests of creative thinking

/ exist: (a) Guilford's tests ;f creaéive thinking (divergent production);
Mednick's Remote Associates Test (1962); ;nd Torrance's Minnesota Tests of
Creative Thiniking. Despite widespread criticism (HacKiAnon, 1962; Wallach,
1968; Ginsberg & Whittemore? 1968), these tests of creative thinking; while
lacking construct validity, have found widespread acceptance and use.
Probably this acceptance can be attributed to the considerable theoretical

-

- - and empirical work done by Guilford. : -

indicants of creativity. Some of these measures and studies were: ' (a) nomi-

nations of ratings, Torrance (1962); Piers, Daniels, and Quackenbush (1960);

Fumerous studies have tried to link creative thinking measures with other.

(1967) represent most of the history of the tests of creative thinking. “~_—
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Klausmeier and Weisner (1964); (b) érgétive production or achievements,

®

. MacKinnon (1961); Jacobsen and Aéﬁg; (1963); (c) creative performance,

. Brittain and Bei-ttel.(19§9); and (d))lorigiﬁality, Barron (1955, 1957).

The resuits of these studies,which dealt with a small number of variables,

‘§‘ 1nd1cate a general lack of emplrlcal relatlonshlp between these measures and
) testp of creatlve thlnklng. In studies by McDermid (1965) and Merrifield,

S .__....“.'.’.:*.!'._.._LA N r

Gardner,. % Cox (1964), low correlations were observed in correlatlons betweeni

creat1v1ty measures and tests of c;eat1v1ty. With few excevtions, then,

~ -

tests of creative thinking have generaily been found to ke empirically

" ..unrelated to other ﬁeasures of creativity: . . l¥

——

Non-Cognitive Approaches to Creativity

There are at least two major foci in research on creativity where mainly

- - —

non-cognitive measures are employed: ‘the:work of Barron and MacKinﬁon,
- and the worﬁ of Cattell an& associate;. The earliest studies of Barron
(1953a, 1953b) were concerned with ;rivinality whlle in later studles,

) or131na11ty was hypothesized as a measure of creativity (Barroé, 1963, 1969).
Barron describes a highly creative person as. independent, original, sdlf-
suféicient, determined, efficient, preferring complexity, patient, esthétically‘
‘inclined, and tolerant of ambiguity. )

MacKinnon's major interest has seen the -continuing study of architects. ,

Employing rating scales, lMacKinnon used intensive and extensive methods

for collecting data which primarily included measurss of personality traits

and interests;: MacKinnon's findings essgntially concur with those of Barron.

One area vhere the studies of Barron and MacKinnon have been especially

productive has been the relation of interests to creativity. Using the

Strong Vocational Interest Blank, a number of differences have been otserved
between persons Judged to be high and low creative. Studies by Dauv (1966),

Cicerelli (1966), and Mednick (1962) have confirmed the findings of Barron

4

(1955, 1957), MacKinnon (1962), and Hall and HacKinnon (1969). To surmarize

l , 8
Y Some IR b




"Drevdahl (1956), Drevdshl and Cattell (1958), Cattell and Drevdahl (1955),

- 3.

these findings, h:.ghly creative persons vere :t'ound to have mte*ests s:.m.lar
to those of architects, journalists, lawyers, a uthors, editors, psycholog:.ets,
and musicians; 1ow creat:.ve persons showed interests similar to those of
office managors, bankers, science teachers, and farmers. The higher creative
persons were also found to possess a grea?er I}umbar of occupational preferences
than those less creative persons. In general, however, the studies of ;

Barron and MacKinnon are difficult,to, synthesiz. into useful information.

Both tend to be anecdotal, to omit data, and to speculate considerably.

'Deap:.te these criticisms, the findings of Barron and MacKinnon have been

‘con.f:.rmed by many studies where similar non-cogm.t:.ve measures of creatunty R

have been used. N .
‘The parallel work of Cattell and assoc;iates, mostly at the Institute

for Personality and Ability Testing, have yielded maay interesting findings.

In many of these studies, the 16 PF Questionnaire, developed by Cattell,

has been used to correlate each of the 16 personality factors w1th other

measures of creativity. The genetal results of studies by Drevdahl (undated)

>

and Cross, Cattell, and Butcher (1967) can be summarized thus:

Highly creative persons can be typified as reserved (Factor A), N~ e

emotionally stable (Factor ), assertive (Factor E), venturesome (factor

'H), tenderminded (Factor I), trusting (Factor L), imagimtive (Factor M),

placid (Factor 0), experimenting (Factor Ql), and self-suffic:.ent (Factor Q2)°
To conclnrde, desp:.te some cr1t1c1sms of methodology, the findings

in the area’of non~cognitive measures of creativity have been quite useful.

Dellas and Gaier (1970) conél;xded in their exhaustive review of creativity

that a common pattern of personality traits for highly creative persons exists.

N

This pattern appears to be focused on the general traits of high motivation,

gense of humor, reserve in interpersonal relations, emotional sensitivity,

and. radicalism. ’7
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Relationships,Between Cognitive and Non-Cosnitive Measures of Creativity
An increasing number of researchers have attempted to examine the
relationship between cognitive_gnd’non-cognitive measures of creativity,,

meeting with abject failure. McGuire, Hindsman, King, and Jennings (1961)

" reported the results of the factor analysis of a multitude of measures which
LT 1nc1uded Guilford-type creativity measures and the Cattell scales. Indepen-

. dent factors of creatlve thinking and personality were 1dent1f1ed. Similar

factors vere detected thropgh the factor analysis of similar’ data_by:
Fanani (1964) and Getzels and Czikszentmihalyi (1964). In atadies of a

stfiqtly'correlational nature, a coﬁplete lack of association was reported
1 "\. -

betﬁeen measureS.of creative tainking and the 16 PF scales (Barron, 1955;
Reld, Klng, and Wleere, 1959; Ornmacht, 1967). Thus, whether the analysis

of data was blvarlate or multlvarlate, clearly no relatlonsh1§ was detected
' !
between cognitive and non-cognitive measurqs of creativity. \
;o ¢4

The Meagurement Problem l

Up to this point, the,discussion/has dealt primarily with how creativity
is.conceptualized and some validity problems. A more sefio;@rﬂééﬁg»zgwgggq
d irectness or indirectness of the underlying measuring process.

Direct measures are clear-cut, operatiorzl cefinitions of a trait.
They require the concurrence of scientists who study or work w1th the trait,
and such agreemcat has not existed in the study of creat1v1ty. One approach
to‘directly measuring creativity is the product assessment method. One -
vgriet#, descn{bedﬂby Jackson and Messick (19@?), is an admittedly loose
conceptualization but very prbmising. Uhfortq%ately, their approach has been
untested. The second form of operational definitions df creativity

includes judgments of quality and ‘the tabulation of the quantity of

scholastic achievements (Holland, 1961; Skager, Schultz, & Klein, 1965),

/
and peer nominations (MacKinnon, 1962, Barron, 1963). The limitations of
/

such operational definitions are/quite serious. First, there are far too

o/ 8




flkmore, rather than 1@33,.conp1ex.--5econd and -more 1mportant, the various . ™\

Se

' »

many, this abundance of definit 1ons nakes the task of measurlng creativity

0perational definitions are conceptually and empirically unrelated. Far
example, Taylor, Sm;th, and Ghiselin (1959) found that most direct measures ;
of creat1v1ty possessed low 1ntercorrelatlons. For theae reasons, the dlrect
measurement of ¢ P;gptiv1ty has been less than useful.

Cronbach and Meehl (1955) have pointed out that when researchers lack

useful criterion measures of a trait, they are compelled -to study the -

¢

-

construct validity of_measurbs of that traite Such is the case in the

study and measurement of. creativity. Construct validity requires essentialli:

he

thrée steps: (a) formulation of the -construct in purely abstract terms; )

(v) expllcatlon of the construct, the connecting of abstract terms to

neasures of the tra1ts° and (c) the valldatlon of the measures of the
construct. Implicit in the.formulexion and validétio? of the constr?ct

is the making of predictioné;réga:éing the relatganesé of the measures of the
behavior represented by the measures. Further, any construct represents .
the results of a logical analysis of behavior which aLtempt; to find empiriéal
referenés that can be insegrated and mapped into a nomological networke ~ " T
Ordinarily, the n®twork is constituted from various sources or methods,

v . - \\
and the rules of correspondence tie the abstrzct conﬁfruet\tg‘ggfffigble

behavior. The Fransformation of vague agd abst?act teris to empiricﬁl
determinants isywhat Carnap (1950) called "exflication." The testing
of inferféd or pfedicted relatienz1ips among abstract terqs is referred to
as "construct validatio;." Thus the three steps can be summarized simply

as forrmlation, explication, and validation.

The conclusion drawn upon an exhaustive review of the literature of
creativity and an analysis of approaches to measurement of creativity is

‘that a useful construct of creativity does not exist and no measures of

*




creativity possess construct validity.

Tﬁe Present Investigation

‘The primary purpeses of this study were to forﬁulate a useful -construct .

\

of creativity and to seek empirical validation of the -construct. The

procedures used to formulate the construct, the construct itself, and some

predictions concerning the interrelatedness of the explicated measurss

are presented in the next chapter, while the empi*ical nethod is presented

in ChapterIII?'and\the empirical results and discussion appear in Chapter IV.
A»secohdary but very practical purpose of this study was to determine

whether or' not two eventualities migﬂt explain the previously'observed lack

\

of relattonship, as reported in other studies, between cognitive and non~-

cosn itive measﬁres of creativity., The first possibility is that the relationships

have een assumed to be linear when in fact they might be curvilinear.
Thus| the magnitude of the relationships have been underestimated through the
use /of a linear correlation, the vroduct-moment coefficient. 3okh MacKinnon
(1961) and Guilford (1965) hav; imlied that relationships between cognitive
and non-cognitive gieasures may be curvilinear,'add.pigman (1967) as well g
as MacKinnon and Guilford have suggested several possible explanations for
non-linear regrersion. First, a regression might be truly curvilinear, as
in the case of the relstionship between age and running speed for 190 yards.
Second, relationships of variables frod different domains (i.e. cognitive
and non-cognitive) may be often curvilinear due to the underlying comple
relationshin or interaction of cognitive and non-cognitive traits . Third,
the non~-normality of one or both distributions may yield curvilinear
regressions f;r any bivariate relationship. Fourth, scale aberratiops
(due to ceiling or floor‘effeets), satiple distortions, or disturbances or
iriesularities in the admipistration of instruments md& create curvilinear
regressions, The last three possibvilities may be yiewed as relnated to

. . sl o . . . o
the third, except in instances where non-normality is not a function of the
|

\ 10
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ascaling problems but rather true non-normality. . tA

-

. The second eventuality might be t?e failure of researchers in the past
to correct for the unreliability of measurements. If so, then ghe true
relations amonfz cognitive and non-cognitive measures of 'creativity ﬁay
have been obscur Correction fa} attenuation permits the investigator
to estimate the relatioﬁships among the variables ziven error-free measurement.
_ihe importance of correction for attenuation is that.it offers information-

*
about the true nature of the relationship or the potential correlation if one

or both scales had improved reliakb. lity. Cdfrection for attenuation is
especially dramatically increased when reliability estimates are extrcmely
1dw. Thus any correction procedure may differentially affest th? interrelations

among any set of varizbles,

-~ -
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CHAPTER II -

Thgoretical Formulation

i
Procedures for the Formlation

It Waé concluded that/the lack of agreement of researchers as to an

— ot .

adequate -and useful ogerational definition of creativity has led to the

study of-the-construct validity of measures of creativity. This néce;sitates

lation of a construct of creativié&.. Theé development of any

of these abstract terms, aad the validation of the exnlicated measures.

The logic of measuring a construct is inferential. In the f¢rmlation,

purely abstract terms, as chown in Figure 1, are hypothesized; and horizontal
- . i PN N
g . . : ! A : '
_relations among these terms are postulated. In the explication, a measure
. ~
| I
. . P ‘e o ~ oy | . . .
is identified which /represents each ol the tra1t§ described in abstract terms.

. ¥ ! .
The relationships betiwreen abstract characteristics and explicated geasures ~ré
/ . N

/ a

depicted as vertical. Associations among explicated measures are also .

- - - - ’ - - 4
illustrated as horizontal relationships, ~nd these associations are used to

make inferences about the relaticnships among the abstract analogues.
Referricg again to Figure 1, interrelationships among abstract terms 4, 3,

and C, are represented at the concrlte level by intercorrelations among f

A'y B', and C'. Thz intercorrel?ations are used to confi%Q or reject the .

hypothesized relationships among terms presented at the ahstract level.
N .
The fo:mulatioﬁ\cf a conctruct and the empirical~vali“ation of measures
¢ :

4

-

of that construct may represent a continuous project rejuiring a considerable
investment of time and energy. At the early stafe in the development of a
construct such as the one vresented in this chapter, the orsanization

e
mist be loose and flexivle to permit modification if rejuired oy subsequent

empirical findings,

The Construct

¥ost of the sources for the formilation of the construct of creatirity

s 12 ,

.
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Fig. 1. 'An illustration of the three stages in the development
of evidence for construct validity. ’
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have already been discussad. The coastruct to be presentzd here is an
attempted raporochement of tuo different theorstical positions:
(a) Guilford's description of creative behavior w%}ch has been explicated
with cognitive measures of creative thinking; and (b) Cattell's gonceptualiza on
of creativitf which has been éséentially non-cognitive and is based on ais ib
Personality Factor descristions of tha characteristics of aigaly creative
versons. ) // ’

\ .

Although creativity is considered as a basically cognitiye vrocess,

7’

.

< 4

Cattell has taken the vosition that nany non—cogﬂitive traits are related to
it. Furthermore, previous factor analytic studies (e.g. licGuire et al., 195}
hazg led to tkze conclusion that more than one factor is involved in any absir ot
description of creativity. Thus, it is predicted'that for the construct
presented here,-cofrelati;ns bétween nust cognitive traits should ve statis-
tically significant and at least of moderate magnitudes (be%ween 30 to .50)
to possess practical significance

The organization of the construct déveloped here is presented in outline

form in Table 1, The abstract tralts involved in the construct are vresented in

the lef‘ half of the table, and concrete measures relating to ‘some of these

traits are listed in tae rigat half, The 11"‘ of uralts and measures desc-ibing

b

the construct includes both cognitive and non-sozni t ive characteristies., .11 o

t%g traits listed in Table J.Hgve veer eithsr theoretically or empirically
related to creativity in the literature, and the following discussion will
a#sume that they-all forn part of the present coustr:ct.

Cognitive traits. The highly creatlve person is characterized by 2

!
pumber of traits, some of wiich may be dascriptive of the problem solving or

1
.

creative process ond some of which are descriptive of the creative -esponse

product, or solution, The fornar will be called "process traits" and the

14
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Table 1

in Qubtline of the Pormulated Construct of Craativiiy

il.

/

Cognitive Traits:

le r™ocess Traits

Tests ofs

1.

a. vreference for difficeunlt

and complex ideas
b, 1independence
c. flexioility
d. skepticisn

2.
3.

8. tolerance of amsizuity 4.

2. Responza Traits
» Originality
. ralevance

- quality

. =2bundancy

60 0 Y

ideational fluency
.originality
semsntic redefinition

fignral adaptive flexibility

lion~Cocnitive Traits:

1. high motivational state

2. interests in cormon with

"ereative!” professions
3. sense of humor
L, reserve uwith peonie
5. erzotional sensitivity

6. radicalisn

Heasures of

he 15 % Biocola> Praits:

A: Reserved vs. Outgoing

E: Humble vs. Assertive

I: Tough vs. Tenderminded

H: Prudent vs. Imasina;gve

N: @Forthright vs. Shrewd .

le Conservatiée vs. Drrverimenting

Qaz Group Dependent vs, Self-Suffiéient
Kuder Interest Scales: . iy

vositively related

1-
2.
3-
L"o

negntively »el-ted

Journalist 1.
news editor

interior decoraltor 2.
architect ER

hizgh school
math teacher
accountant
county agri-
cultural agent
L, vank cashier
5. forestsr

15
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latter 'resvonse traits." A rosponse tralt may be a description of a product

. s s o . . A
or invention (e.g., 2 painting, voem, filn, tolevrone) or it may Ge 2

description of 2 solution to a vrodlem.

?

The traits associated with the creatiye nrocess are: (a) a Treference .
]

for beceoming involved in problem solving which is usuwally comvlex and difficulis

(b) independence and freedom in thinking, coupled with the tendencies to be
inﬁuitive, speculative, and risktaking, impulsive, and even visionary;

(c) a flexibility in thinking which enables one-to generalize, redéfine,

or transform familiar elementsiinto a new coaceptual framework, (1) an

.

guestioning; and (e) a tolerance of ambiguity.

avowed skesticisy, including the tendencies to be critical, curious, and )
The creative resvonsz traits inelude (a) originality, (b) relevance,
|
\
|
|

(c) quality, and (d) =bundancy. Orizinality concerns the rarity of correct
resvonses compared with reswvonses typically o»servad when attenpiing to solve

- > \ -
a problen. Relevance concerns the usefulness of the reswponse to z particular

situation. (It is this characteristic of the response, incidentally, that
may separate the highly creative psrson from the psychotic person.) Juality
refers to vhat Jackson and ¥eszick hé@e described as‘the "Jorld?s response'
to the creative person. If the creative response is a solutién, it must not
only be original and relevant, but superior to other solutionf‘as well, I

the response is an artis”ic or scientific one, quality is determined by ta

.

favorable reactions of those who view and judge the response, It is note'rortay,
A i /

though unfortunate, that the essence of quality is not frequently appreciated

. {
by various creators'’ contemporaqfes (e.g. Galileo's observa,ions of vlanetary
movements, axd the paintings offmany early impressionists)./ The last of the
. ‘ /
four characteristics of the cr#ative resyonse is Eﬁundancvﬁ the tendency for

highly creative nersons to produce rany responses which uséally po33e§3 thae
characteristics of originality, relevance, and hizh quality. One aspect of
{
the trait of abundancy iz the tendency for the hizghly cre%tive person to
16 ‘ .
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produse an zadundance of resjonses without a zood deal of cffort,

-

Non-coznitive traits. As noted in Table 1, at least six major classes

of non-cozgnitive traits related to the construct of creativity can de .

identified: B

1. The high motivational state is an omnibus term waicn includes

a host of related traits. First, the highly creative person apvears to be
a good self-starter who is easily motivated. 32Because of his spirited
nature, he may disagree vigorously and anvear very argumeatative. Further-
rore, the high motivational state is marked by aggressive, tepacious, and
determined behavicr in which a general inmpression of a self-confident, \\\
compepitive, and emotionally healthy person is exuded. Getzels and Jackson
(1952) have indicated that the highly creative nerson is vhysically healt?y

3 as well. . ) \

2. It has been denmonstrated empirically that hizhly creative persons

have interests which are common to certain occupations.' In studies where

L
AL e

high and low creative persons were identified based on various measures, the
interests of highly creative,perscons were found to be in_conmmon with the

interests of artists, playwrights, nusicians, writers, and researchers.

; Conversely, interests of low creative persons were found to be in common

s ~

vith those of bankers, accountants, mathematicians, and office workers.

3. A great sense of huzor is very typical of highly creative persons,

and this is well descrived in Arthur Koestler's book, The Act of Creation.

i

Thf; sense of humor is empirically docuwmented in Getzels and Jacks;n's (1962)
study. Related to a zood sense of humor is a gensral optimistic'outlook toward
life. (It is worth notiig that the empirical Qescription of thg\hishly
creative person as humorous and playful does not correspond to the nopulap
notion that s#éh‘persons are brooding and tornented.)

L. Even though the highly creative verson can be characterized as a hu

’

prous,
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1.

.

+

well-adjusted, and aighly motivated werson, he is also described s 2 person
“who tends to be reserved, withdrawm, and quiescent when in the presence of
\

others, especially stranzers. Timidity and introversion do not necessarily
conflict with the traits described under the general term "high motivational
state." Oa the one hand, the assertiveness and high motivational state refer
to the way a highly creative person épproaches the creative processj on the
other, hand, shyness and reserve refer to intérpersonal fel&tions. By focusing

’ . .
aﬁtention on the process of creation above other considerations, the highly
creative person may find little time for "socializing."

'5; Emotional sensitivity refers to a general awareness or perspicacity

not observed often in/ most versons. The highly creative person iz also seen

as open, frank, sincere, sensitive to beauty, aesthetic, self-aware, affectionate,
7/

and receptive to the ideas of others. Thus this constellation of traits rdfers

to the épotional composition of the highly,creative persone.

6, The last of the non-cognitive traits is rodicalism, which is exempli~
fied by eccentricity, distinctiveness, and non-conformity. In general, the

highly creative person is considered a malcontent of sorts, who willingly ..
-

disturbs the status quo.

‘

LIS

Conerete coznitive .medsures. Up td this point, the terms used to .
’

3

describe the creative persoq's cognitive and non-c&éﬁitive characteristics
have been largely devoid of empirical content., In the process of construct
xplication, it is necessary to identify specific measures vhich may adequately
reflect the -rarious dimensions of these abstract terms. ’
.In the area of cognitivermessures of creativity, the concepts under-
; . .
lying four tests which are frequently associated with Guilford's description

of creative thinking can be considered as corresponding to certain of e

cognitive abstract terms in Tadble 2, The first test, ideational fluency,

purportedly measures the ability to call up ideas and is representative of the

18



Table 2

Assumed Corresvondence Between Cognitive Abstract

Traits @nd Various Concrete Measures

of Cognitive Characteristics

Abstract Trait Corresponding Concrete easure
\

AY

Y

. Abundance of responses Test: of ideational fluency
\

N [}
Originality Test of originality

Flexibility . * Test of semantic redefinition
Test of figural adaptive flexibility
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_responge trait abundancy.

The measure of orizinality 15 quite directly revresentative of the response
lowever, it must te noted that in Barron's study (195%), one
measure of oviginality was not necessarily nighly correlated with other

neasures of originality.

The test of semantic redefinition purportedly measures the ability t

& -

-

shift or transform faniliar elements into something new or unusual; thus it®
appears to be related to the vrocess trait of fle:ribilitr., Since this test
requires unusual, yet relevant, resvonses to proﬁlem situations and a willing-
ness to 5ecome involved, indevendence of judgment and a qhestioning attitude

may also vrove to be useful analogues at the avstract level. iAnd finally, tue

" - - oy ® oo = - ' -
test of fizural adaotive flexibility is also related to the process trait of

flexibility., Table 2 revresents a summary of those coznitive traits in ths

vresent construct vhich these Guilford tests appear to measure.

Concrete non-cognitive measures. Sixteen different non—co~n ive nmeasures

can be considercd to represent the sixc non~cognitive charactoristies of highly
creative persons. Sev:n of these measures were taken from Cattell's 16 PP,

and nine were talen from the Xuder Occupational Interest Inveatory, Form D.

-

The measures corresponding to the abstract non-coznitive characteristics are

-~

presented in Table 3.

% 2-
v

The process for determining which of a largze Aamoer of non-cosnitive
traits bestrreflects creativity was primarily subjective. First, a list
was‘composed of those traits which were either hyvothesized or obserécd

-
to be related to creativity. liany of these t-alus'were those revorted
in previously cited studies qf Cattell, Drerdahl, harron, and liacilinnon,
Then, the list offover 100 ?éaits as "conceptually factor analyzed.!
The results were the six tr%its that appear in Table 3. ‘

Factor © (Humble vs. Assertive) from the 16 PF was hyvothesized as
'V w

representing the abstract trait of "hizh motivational state." Those scoring

2() ‘
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. Table 3

| Assuned Corresvondence

Yetween Non~Comitive ibstract Traits and

‘ Various Concrete ieasures of lon-Cognitive Characteristies

Aosiraect Traits

ileasures

A}

Corresvonding Concrete

- High motivational state

tymble (~) vs. Assertive (=)
positive relation

Tactor I:

1? ( Huder Scales:
1. Journalisis~positive relation :
/ o _ 2. Hews editor-positive relation
Intereéts in cormon “ith 3. Interior decorator-vositive relation
P j . Architeci~vositive relation
: highly creative occupations ) e R . . .
/ ¢ - 5. High school math teacher-negative
relation
6. Bank Cashler~negat1ve relation
- 7. ‘Accountant-negatlve relation
8. County agricultural agent-negative
. ' relation
9. Forester-negative relation
Sense of hunmor Factor M: Prudent (-) vs. Imazinative
, . (+) positive relation
=
/ Reserve with people ‘Tpctor At Reserved (-) vs. Outgoinz (=)

nagztive relation

L4

. F o eg e e
Emotional sensitivity

Factor I: Tough (=} vs. Ténderminded (+)
positive relation

Forthright (~) vs. Sarewd (+)
negative relation -
Prudent (~) vs. Itazinabive
(+) positive relation

Tactor Ii:

Radicalism

Factor M: Prudent (~) vs. Imginative

(+) positive relation

Conservative (=) 3&. Eirperi-

Factor le
menting (+) positive relation

Greup Dapendent (=) vs. Self- -
Sufficient -(+) positive
relation

Factor QZ:

e 21
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are uofe like highly creative persons.

high on I'rctor E are pugportedly headstrong and independent minded, both

veing characteristic of the high motivational state. -

Nlne scales from the Kuder were hypothesized as rnlated to the abstract

trait "interests." As indicated in Table 3, Tive of the scales were considered
, i

to indicate high creativity, while the remaining four were considesrzd to

indicate lowr creativity. .

Factor,li (Prudent vs. Imaginative) avvear “ed “eflectlve oz the trait of
D \, -

senge of humor, and Factor A (Reserved vs. Outgoing) apvearad to e rela lated .

to. the trait of reserve in interpersonal T'elad::.ons‘:z ivs
28862V e
13 \r P
For the trait emotional seasiti¥ity, 2 numder o” Ractors (I, I, and i)
P
were hyvothesized as descrintive. Those who score liéh on Factor I (Toa~h

-

Tenderminded) dre descrided as emotionaily seasitive and aware, while those

vho score high on Factor M (Prudent vﬁ.fImaginative) are said to be niore

> A ’

. . R .. ' t
to be an inverse neasire of creativity because lne low end of the scale
. II 9 " - 1
(& - .
reflects the traits of honesty qnd naivete. The Seneral depiction of the

! |
A ~
fanciful and artistic. Factor N (Forthright vs. Shrewd) was hyvothesized X w

factor of emotional senoltlvltv is a verscn vho is sensitive and honest

about his feelings.
The abstract trait of radicalism appears best revresented by a group
of factors (W, 219 and Qa). Perszons scoring hlon on these scales are

. . . - . \ -
described as unconventional, experlmenglpg, and independent, and thus they

Summary and Questions for Emniriczl Validation \

In this chapter, a construct of creativity vas presented and ei3licated
primarily using scales from Gullford's cognitive testofand Cattell's 16 P¥ 7
Questionnaire and secondarily from Kuder/scales. As a result of the discussion
of this chapter and the precedlnﬂ one, the followinz questions were asked as
the part of the empirical validation of the coast-uct:

‘le Is there more than a chance number of non-linear correlatio

22
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}( between cognitive and non-cognitive measures of the comstruct?
‘ . 2. How do deviations from normality affect the frequency of non-linear
regressions? T

3. Is there a greater proportion of non-linear regressions in relations
between cognitive and non-cognitive variables due to an underlying and implicit
comﬁlexity of relationship? ) -

k. After correction for curvilinearity and attenuvation, are the
correlations between cognitive and non-cognitive measures of the construct
sufficiently high (above .30) to justify the conclusion that each variable
measures creativity? o ‘ : /

5. Does a factor analysis of the corrected correlation matrix reveal
sufticient convergent validity for the measures of creativity across domains
and discriminant validity for the measures which were hjpothesized as related

or unrelated to creativity?

o A Ak A e e A —————

23
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First, the fr equencj of non-linear regressions was determined.
Some Tactors which affect the occurence of non-llnear regressions mighat

be (a) the non-normality of the distributions of one or bot: variables,

(b) true curvilinearity resulting from the interent cozaplex relationship

between coghitive and non-cognitive variables, aad (c) scale distortions
2 )

> °

due to ceiling or floor effectsj inappropriate samplingj or improper
adninistration or scoring of tests. Ve<t, a matrix of linear correlation’ -
coefficients waé compared to'a correspoﬁdins matrix of cofrelations ~here
correction was made Tor curvilinear regression and attenuation.

The next phase of the ampirical aspect of this study dealt with the

construct validation of the measures hypothesized as indicators of creati..
vity and directly follows the procedures vreviously di-cussed; i.e.

formulation, explication, and validation. In the validation process,

the hyvothesized interrelationshins were tested by examininé the observed
relatlons betwe;;”;hﬁ>5;;§?~;i1~;;;£éﬁiéé,Oboth tAo;;—anothé;;};gmgé--ﬁ
related and unrelated to creativity.

Toward this end, Campbell and Fiske (1959) have suggested a systematic
way of s@udying the coxaztruct validity of a set qf rneasures which are said
to rep/esent a construct. Bach test is considered to be a construct-method
ugit,/;gd portions of the total variance of all test scores can he attriduted
to ?'particular construct and a particular method. If correlations unmong

independent measures of the same construect are high, convergent —salidity -

for these mezsures is indicated. Discriminant validity is the cstablishment

of the 1ndenenden¢e of conceptually unrelated constructs een vhen the savte
genersl measurement technigue is used. As shorn in Figure 2, six construct-

method units exist in the present study. To dem onst“ate converrent

24 |
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4
3
P’s
Constructs \
! Creativity ton-Creativity
- 1 2
- - .\ - -
Cognitive Tests 1 albl 299,
A
Non-Cognitive
Eethgds Teéﬁs 1§ PF 2 2,0y 2,b,
Non-Coznitive ’

Tests Kuder 3 a3bl

Fig.2. Six major coastruct-method -units.
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- validity for the hyvothesized measures of creativity, “ugh correl-tions
Py \‘ .
- are reguirad zmong the ne asures of cells 2 'lbl' QZ 11 2nd 13 e Discrici-
¥ I

-

nant validity ‘ean be denonstrated if low correiations ars observed

between measures of the following vairs of calls:
8

albl and alba; alol
and aab?, a1 1 and a3 Pt a2 1 and 2, 2; a2b1 and a3b2; a3b1 and 9053
. 0, general, di iminant validity i
a-bl and a2b2' and a 3 1 and a302. In general, dlscrlﬂl?an validity is

ipdi$ated by low correlations-between columns and aigh correlmtions within

colu&ns. wWhen the intercorrelations among the scales of a ticular

insﬂtff:fmi:f-hiéher tﬁan correlations between that instriment's scales

and othe asyres of the same trait, instrumeat bias is suggested. In

-

terms of Figure 2, instrument bias is indd Jextrenely hign

. ) N \
correlations witnin rows. . v

’ s
.

¥ore recently, Zoruch, Larkin, lolins, and iicKinney (1570) have .

suggested a better vay to utilize the logic of Camy 21l znd TFiske's
’ - * -~ ./ L) 1 ‘
procedures. These authors sugsest that a factor azalysis of the data

would help -summarize the evidence Zfor the convergent and discriminant
validity of the nemsarna, and, accordingly, thelr recormendations will

be followed in this study. Based on a factor analysis of neasures of

creat1v1tJ and measures of other cohstrucuo, the variance might be
/

- partitioned according to the -following sources:
] .
6 ¢ = total variance

P variance attrivuted to creativity
* &

6‘;c = variance attributed %o other factors not related to creativity

éf; = variance attriduted to instrurient bias

~

™~ .
& e = erTor variance
&

6-1 = y 8 ~ % y S ,
wpere N 6'0 + Gnc t O+t 6,

High factor loadings should then be found on a creativity factor
for the hypothesized measures of creativity and 1o factor loadings on

¢ that factor for variables not hypothesized as measurcs of characteristics

o | 26
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-

of creativity. Content factors wﬁich represent traits not related to
créativity have great usefulness in the developrent of the coaverzent
and discriminant validity for the measures of the study. The sreater
the number of theseccontant factors, the smaller the error <arianca.

.
Instrument bias is demonstrated by high’ factor loadings for scales of a
varticular instrument.

Populztion and’ Samole . L

The sample used in the present study c;nsisted of 708 studeats
who took an extensive battery of tests between the years 1963 and 1969
and prior to their admittance to a College of Architecture at a large - -~
university. in the Southwest. Although the sample consisted of architec-
ture students, 99 of which were male, the students Were quite similar
to other college studeﬂté iﬁ grade point averagé, Ameriéan College Test
scores, and 15 PF scores. Using .05 as the criterion for te§tiﬁg the
differences in means for the sample used in this study and more generalizable
samples of college studeats, 10 of the 22 statistical tests revealed
significant differenﬁes. Hoﬁeve:, “he extremely largze samples created
sufficiently small standard errors of difference to magﬁ;fy‘s:all pagaitude
differences thus vermitiinz statistical significance. lHost ACT score
differences were less than one, the one exception beinz a taree opoint
dif{erence in mathematics in favor of the general college podulation.
The differences in maznitudes bvetween the two'groups for 15 PF scores
ranged from .3 to l.4%, all small maznitudes considering the scale of the
16 YF. These results were accepied as evidence of the equivalence of
the two samples. So despite the limitations of the sample employed, the
arphitecturc students did resemble the general collese population in a
nurber of cognitive and aifective measures.

Instruzentation

Al

Tests adninisiered to the archiiccture students included (a) Guil-

27
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ford teasts of craative, spatial, and percenbtunl bilities, (b) the 15 TP

Questionmire, and (c¢) thae Knder Occupational Interest Inventory, Form
D.
The tests of special cogﬁitive abilities were obtained fron various.
sources. Reliability estirates and some evidence Tor empirical and
consiruct validity can be found in Thurstone (1939) and Cuilford and
Hoepfner (19585). The reliabiliiy estizates for all rleasures used in
the study are presented in Apnendix 4. As shown there, reliability estinates
ranged from .67 to .95 with a median of .S1l. The validity of the creative
thinking tests as measures of mental abilities is esseatially construct,
and the tests have been extensively studied by Guilford (1967).
Also revorted in Apvendix A are the internal conrsistency estinates
of the 16 DOF scales. As sho.m there, these estimates vary greatly,
raaging from .35 to .85 with a median of .56. The validity of the 16FF is
piimarily based on its content, resulting froz many factor analytic studies
of the 15 PF data. : ’
The Xuder scales, on ths other hand, evidence consistently hig™
test-retest reliability estimates, and the walidity of the Kuder'scales
appears to Mave beén emvirically derived. ZHowever, selﬁom hare Zuder
scales been significantly related to practical parformancs criteria
Buros, 1955). ~—
Data Analysis
Pirst, iétercorrelations armons all varizuies of the study were

computed using both the Pearson product-noment chielation (P21) and

the correlation ratio (eta). Correspondins correlbtion coefficiecnts -ere

compared using an F-test 2t the 10 ver cent level of simmificance. Che

10 per cent criierion.was selected %o maxinmize the pover of the sitatistical

1

at the exvense of commitiing more Type I errors. (A thorough discussion

’
of the use of eta coefficients ineclvding pitfalls and methodolozy e1n e




. found in “hladyna, 1775.)

To investigzate the vossi

He
ct

n the relationshiés betucen cognitive and W snitive wariables, tne
proportions of statistically sisnificant curvilinear correlatinas ‘rere
conpared for the catejories of correlations (a) amon3z coznitive measures
of creativity, (b) amonz non~cognitive measurss of creativity, and (c)
between these cogritive and non-coznitive measures. A tesi for the
differences betuween pronortions was Jone for all possible vairs.

To determins the effects of non-normality of one or both distribu%ioné,
first a1l Hariabies vere tested for skewvmess aand kurtosis and proportions

(A3

oI non-linear regressions computed for the categories of corrzlations

(2) among normally distridbuted variables, (») amons non-normally distributed
;ariables, and (c) vetween normally and non-normally distributed variables.
Again, the test of differsnces vetueen the uvrovortions of all possible
pairs was nade, .

To doter: i:g if corrections zor;cur“11119ar regression ~nd attenuation
significantly improved relationshins between coznitive and non-cognitive

measures of creativity, two correlation matrices were constructed. The

first consisted of PPH coefficients, and the second was comvosed of

correlations which were corrected for curvilinear regressions aad attenuation.
A1l statistically significgnt eta coéfficients (i.e. when eta was found o

. be statistiscally higher than PPFii) replaced their corresponding PPRL:
ccefficients, and then 21" ccefiicients were corrected for attezuation.
Thus the magnituﬁes evoressed in the second correlation matri:: revreseanted
the relationships 1s they eristed under the coniitions of the real regression
line and error-iree measureiient. /

Since the sarmple size was guite largze, over 700, emmloying tests of

significance did not seex coupléicly appropriate. TFor exauple, a correlation
of'.08 srould be staiistically si-nificant for a sammle size o< 700. Inntend

ERIC 29
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/ . -
of statistical significance, a count was rade of the correlations which
!

exceeded .30. The reason:for selecting this magnitude as a threshold was
i
rleasures

that seldom have correlations between cognitive and non-cognitive
t

of creativity exceeded .30. 1 Thus, any change in the strength of relation-

ship would indicate an advantage tc such correction procedures as well as

a @izcovery of a sironger relationship between these cognitive and non-

cognitive variables.
- . To investigate the possibility of convergeﬁt and discriminant validity

for the hyvothesized measures of creativity, the matrix of correlations
which was corrected for curvilinear regression/and unreliability,k were

i
facter analyzed using the trincipal components and varimast procedures.

Significant factor loadings were considered to te those exceeding .30.

O
|
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. ) Results and Discussion

Effects of Curvilinearitwy

Currilinearity ; bétueen cognitive and non ~co~ni ive measures. Tae

- greatest provortion of non-linear correlations was ¢osarved amonz non-
cognitive variables, as shorm in Table B. This proportion (43%) was
significantly greater than each of the provortions of the remaining tvo

catezories (p «€.01). Although not directly related, but, of additional
interestyare the vroportions of non-linear regressions detected for the
variavles vhich were hypothesized as unrelataed to creativity and for all

the variables of the study. In voth instances the highest provortion
J )

of statistically significant eta coefficients occurred for the corre-

)

lations among non-cognitive variables.‘ In fact, the »pronortions of
, sariables not related to creativity were quite similar to the »ropvortions
of varlaolas h¢nothe51zed as related to creat tivity .
Even though the porportions of non~linear regressions ohserved in
>

the categories of correlations of (a) ‘among cognitive measures and

; (b) betueen cognitive and non-cognitive measures were small, these vere
statistically significantly higher than the vroportions that might aave
occurred by chance. However, employing criteria develoved by Haludyna

-

(1973), the bulk of all statistically significant eta coefficients

-’

, vere found to be less(useful due to their comple:: and non-mozotonic

.

regression lines as 01X as the practically sm2ll magnitudes of gains
. e e 2 2
in accountcd variance (i.e. the difference Letween r~ and n ). :

A further result of interast is the beeakdown of the proportion of

non-linear regressions observed Yy instrument, shoum in Table 5. %hese

results show that the greatest frequency of non-linear regressions occurred
in the incorrelations ampnz Xuder scales (757%) and amon3z 15 PF scales (57%3).
Other categories of correclations nad cohsiderably lover provoriions of non-

ERIC
| ‘ 31
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Extent of Curvilinearity Among and Between 16 FPF,

Table 5

Kuder, and Cognitive Measures Hypothesized
to be Related to Creativity

1 s8ig. sig. prob.
tests eta's eta's

Among 16 FF Measures 21 12 57 <.01
Among Kuder Measures 36 27 75 « .01
Between 16 PF and 63 13 21 <.05.
Kuder Measures
Between 16 PF and 28 ? 25 <.05
Cognitive Measures _
Between Kuder and .36 4 n =.10
Cognitive Measures - ,
Totals © 184 63 3k .01

Line tests are the significance of the

moment correlation and the eta coefficient.

difference between the product-
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linear regressions.

Normality of the marginal distributions as a factor for non--linearity.

. As éhovn in Apvendix A, all variables xerc_classified on the basis of
statistical tests for skewness and kurtosis as either normally or non-normally
éistributed. Provortions of non-linear regressions were obserred for the
categorles of correlations (a) among normally distributed variables,

(b) among non-normally dlstrlbuted variables, and (c) between normally

and non-normally distributed variables. As indicated in Table 6, nearly

the same proportions were observed for each category. Emplo&ing the

tests of differences in provortions for each possible pair of categories,

no stgtistical significance was observed. UWhen comparing each proporfion.
with the proportion expected by chance alone, éach catezory was statistically
significant. - 7

Joint Effects of Correction for
Curvilinearity and Attenuation

-

r

Two correlation matrices are presented in Table 7, The first contains

PPY coefficients; the second réwresents the results of correction for

curvlllpe>r1*y and attenuation. Since correction for attenuation is a <

v .

direct and inverse function of the product of the two respective relia-~ .
H ¥
bility estimates, the greategygincreasgs fron matrix to matrix occur-cd
yhere reliability estimates were lowest. 'ith respect to curvilinearity,
large magnitude increases (h 2 rgj were infrequent, less than six per
cent. Thus it would be cipected that-the joint effects of corroction for
curvilinearity and attenuation should be greatest for 1ntercorre1at10ns
amonz the 16 PF scales where reliability estimates were often lower and
where a high vercentase of resressions were curvilinear., s shown in Table
7, only two of the total 64 cor- elations between coznitive and non 1~cognitive
measures hynothesized as related to creativity were observed to »e ahove
«30 after correction. As anticipated, the greatest increases between

sy

before and after correction occurred in the corrslations aronz 16 &F

34
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Table 6 /
Number of Variables, Total Correlations, Significant:Eta Coefficients

Percentage of Significant Eta Coefficients, and the Probability of
" Obtaining that Number or More by Chance Alonel

2N

4

/
Number of é:er of Number of % Prob.
‘ Variables Correlations Sig. Stas .

Intercorrelations
Among Normally
Distributed Variables 15 105 29 28 < .001
Intercorrelations ’
Among Non-Normally
Distrdbuted Variables . 33 528 189 - 36 <.001
Correlidtions Between . -
Normally & Non-Normally ‘ .
Distriduted Variables - 495 144 29 <.001,
Total 48 1128 362 32 <.001

~

l'l'hi.a refers to the probability of getting the indicated number or greater
number of eta coefficients significant (at the 10% level) larger than the
corresponding product-moment correlation. .

b A
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) and among Kuder scales. Awmong 16 PF intercorralations, only three

coefficients erzceceded .30 before correction as onposed to 13 ~fter
correction. '/th luder scales, intercorrelations abore .30 mwered
10 before correciion and 22 after correction.

l ) The sreatest difference observed from before to after correction

.

- - - - - . - el
occurred in the ‘correlation between Factors i and 21. The joint effects

produced a correction difference of .47. However, seldonm did corrections

> ’

"in the entire ecorrelation matrix exceed «10. ) %

Conatruct Valicdity \

The first step in the construct validation phase of this study was
to subject all variables to a factor analysis thus allowing a brenkdom
of the sources of variance. The results of the factor analysis revezled

the following partitioning of variancs:

;- . . . - / . o
1425 was attridbuiced to three distinet factors related to creatiritys

L635 was attributed to nine factors notr related to creativity;

275 was attributed to instrument biases Jf the Kuder and the 16 o7

13%% was not accounted for and thus classified as error.

The results of the varimax rotation are presentzd in, Table 8, and

- .
it is indicated that 14 factors with eigenvalues greater than 1.00

accounted for 87 of the variance of these data.
Each of the first two factors possesses high factor loadings on
scales fronm a particular instrument, the Kuder and the 16 P7, respectivply.

Thus, Factor I was termed a Kuder instrument factor, and Factor II uas

terned a 15 PF instrument factor. 1In both instances, ihe scales of 22ch
]

.

instrument ajnpeared to measure a factor peculiar to that instrunent.

T-e third factor, ITI, loaded hizhest on the 12 tests of commiti-e

abilities., This factor aopeared to revresent one of Percejsbnal cosnition

and accounted for eizht ver cent of the variance.

o . :;1?
ERIC .

Aruitoxt provided by Eic:
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.

Of the remaining 11 factors, only three (Factors IV, IX, and XIV) appear to

be related tc the construct of *creativity, Factor IV was termed "Interests

‘of Low Creative Persons," and the variables and their respective factor

loadings were:

tests of inductive reasoning 32
*interests like bank cashiers .95
interests like dentists -e33
*interests like interior decorators -.62
*interests like county agricultural agents A0
*interests like architects -l

Those variables tienoted with an asterisk were hypothesized to measure
characteristics related to creativity, and the signs were in agree;lent with
those predicted from the construct. The inclusion of the inductive reasoning
test and the dentists scale :.t'rom the Kuder, two measures which were not
hypothesized as unrelated to creativity, were not expected. However, both
variables poscessed the lowest factor loadings for the "Interests" factor,

’ “Originiality" (Factor IX) was the second factor which was related to

]
the construct. Those variables having loadirgs above .30 were:

*ideational fluency .38
*originality 83
*E (Humble vs. Assertive) .36
B (Shy vs. Venturesome) 32

< (Conesrvative vs. Experimenting) .39
Four of these five variables (ag denoted by the asterisk) were hypothesized
“as related to creativity. The originality factor reflects both cognitive
and non-cognitive ¢ aracteristics of creativity. In the cognitive area
both fluency and oxjiginality are represented; in the non-cognitive area,
the high motivational state and radicalism are repxlesented by E, H, and Ql‘
The last of the three factors which appeared to be related to the construct
of creativity was Factor XIV, which was labeled “"Personality Characteristics
of Ffighly Creative Persons.!" Those variables which had factor loadings above

30 were:

41
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*interests like county agrucultural agents -.40

*A (Reserved vs. Outgoing) -0
F (Sober vs. Happy-Go-Iucky) -.60
B (Shy vs. Venturesome) -.38
*M (Prudent vs. Imaginative) -39
Q. (Conservative vas. Experimenting) 3k

Q;' (Group Dependent vs. Self-Sufficient) .90 .
Although Factor XIV accounted for only a small per cent of the variance, the
indication is that the abstract non-cognitive areas of humor, reserve with
people, and radicalism are well represented. Although scales F and H were
not specifically hypothesized as related to creativit‘y, i;l'zéir inclusion is
not incompatible with th¢.e abstract descriptions of highly creative persons
as socially introverted.

It is apparent from these factor analytic resuita shown in Table 8 that
three empirically unrelated factors are conceptually related to the cc;nstmci;
presex%_tg_dr earlier. Before conclusions can be drawn regarding ...e convergent
and discriminant validity of the hypothesized measures of creativity, two
rivaling interpretations of these- data must be presented. The first position
is that one factor ('IX), Originality, most clearly represents that which has
* been abstractly described as creativity. The other two factors (IV and XIV)
represent descriptions of creativity which have been erromeously related to
creativity. The relationships among the three factors (IV, IX, and XZE!V)
and the relationship between each of these factors and the censtructs jof *
creativity and intelligence are illustrated in Figure 3.  Additionally,
the other important factors are depicted in Figure 3 in‘terms of both
conceptual and empirical relationships. In this figure, the corstructs
of creativity and irteliigence are shown to be slightly overlapping, and the
factors of perceptual cognition and originality are respectively measures of
intelligence and creativity. The instrument bias factors and non-creativity
factors are shown as independent of both creativity and intelligence.

The rivaling interpret ‘ion, illustrated in Figure 4, is a multi-

factor position where all three factors (IV, IX, and XIV) might be accepted

42
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Factor IV

Factor XIV
Personality
Traits of Highly
Creative Perso

Construct of
Creativity

~ Factor IX \
Originality Construct of

Intelligence

Factor III
Perceptual

Cognition
he B
\./J 7

Factor I Instrument
Bias of the Kuder

Factor II Instrument
Bias of|the 16 FF

Percentages Accounted for
Empirically Observed Factors in Factor Analysis

I 1Instrument Bias of the Kuder
II Instrument Bias of the 16 FF
III Perceptual Cognition
IV Interests as Related to Creativity
IX Originality as Related to Creativity
XIV Personality Traits as Related to Creativity

wFwob F

Fig. 3. Illustration of a multi-factor interpretation of creativity
from the results of the factor amalysis.




/
Construct of Creat,i/vity I

Fac{:ox;»é( Construct of
Originality Intelligence
, va —
Factor III
: Perceptual
I\ Cognitidn:
Factor IC—_—j
Factor II O
Factor IV (D
: Factor XIV_@
|
/ Percentages Accotinted for
Empirically Observed Factors ’ in Factor Analysis
I Instrument Bias|of the Kuder 1
II Imstrunemt Bias/ of the 16 PF 13
III Perceptual Cognition 8
IV Interusts Incorrectly Related to
. Creativity | . 5
Originality as Related to Creativity b
XIV Personality Traits Incorrectly _
Related to Creativity 5

Fig. . Illustration of a one~factor interpretation of
creativity from the results of the factor analysis.
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. a8 independent measures of the same construct. Thus, each factor contributes
. uniquely to the description of creativity.
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.Chapter \')

Conclusions and Implications

Conclusions

Extent of Curvilinearity. On the basis of the findings of this study,

there is no good reason to expect, in genefal, curvilinear relationships
between cognitive and non:cognitiQe variables, whether or not they ar;
hypothesized as related to creativity. There are a sizable number of
curvilinear relationships among non:cognitive va;;ables, particularly

when the scales are derived from the same instrument (as in the cases of the
16 FF and the Kuder). However, when more rigorous criteria for determining
cnrvilinna£ity were introducéd (Haladyna, 1973), fewer than 6% of the regres:
sions were found to be curvilinear. Despite these few practically significant
non;linear'regréssions, it would seem wise and fruitful éo investigate for the
possibility o nonzlinear relations when working with such non-cognitive
variables. The results also indicated tq&t the lack of normality of the
marginal distributions was not related éo the frequency of occurrence of

non-linear regressions.

Joint Effects of Correction for Curvilinearity and Attenuation. Making -

corrections for curvilinearity as well as attenuation did not have a great
effect on the correlations between cognitive and non:cognitive variables,
r;gardless of the fact that some were designate& as measures related to
creitivity and some were not so designated; Three factors may have produced
these results. First, the initial magnitudes of relationships were so low
(often zero) that even substantial corrections would not increase the mag-

nitudes to values above the minimum level of .30 which was previously

established as a minimal acceptable level for positive evidence of convergent
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. and diseriminant validity. Second, reliability estimates were relatively
high, usually above .70 and thus, the corrections themselves were often small.
. - /

. Pinally, only a few non-linear regressions were detected which possessed aﬁy

sizable differences in magnitude.

Construct Validity. Conclusions regarding éhe:convergent and discriminant
validity of the 20 measures which were hypothesized as related to creativity
are largely dependent upon which interpretation (one vs. mmlti-factors) is
used. Regardless of the choice, the existence of instrument bias in both
the Kuder and the 16 FF instruments was evident. Thus the’validity of the
scales as independent measures of interests and of personality traits is
questionable. Further, the high degree of instrument bias advéfsely affects
the discriminant validity of the scales hypothesized as indicators of creativity.

Fron a one:factor perspective, both cognitive and non-cognitive variables.

were significantly related to the originality factor (XIV) which indicates

a modest amount of«convergent validity for those measures which posses%ed factor
Joadings above .30 for Factor IX. From the multi;factor interpretation, the
relative instrument:éependentﬂfactors.of intgxaggz(IY) and personality traits
(XIV) appear to possess very little convergent validity.

As a'result, the construct validity of the 20 measures hypothesized as
related to the construct of'creativity has not been demonstrated toia large
or even modest degree. Instead of a clear:cu£ confirmation of the construct,

the dilemma of rivaling interpretations coupled with the large degree of
instrument bias for both the Kuder and the 16 PF prevails unresolved.
Iggliéations ' )

According to Cronbach and Meehl (1955), when the data do not support

the existence of the formulated construct, the fault may lie in (a) the

procedure used to check the predictions, (b) the measures used to validate the

construct, or (c) the construct itself.
Procedures. One problem of this study resided in the use of a single

O sign to describe a more complex curvilinear regression. -The use of a sing}g/
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algebraic sign reduced the ambiguity of the nature of the relationship at the
expense of accuracy. In these instances, the slope of the regression changed
several times. The sign was determined by noting the general slope of regression.

The magnitude of the eta coefficient in these instances is an index of the

' closeness of fit in the least squares sense. However, it must be noted that

some misclassification occurs when only one.sign is used to describe this
complex regression. The problem remains to be solved, and it is purely a
methodological issue.

With the disc&very of numerous instances of curvili gsrity in the
correlations among non-cognitive variables, the further invesﬁigatiog\and
application of the eta cogfficient in both practical and theoretical étudies
is strongly suggested. Related to this is the parallel development of
teéhniques for properly utilizing eta coefficients in multivariate techniques
such as factor an-lysis or regrgssion analysis. Once an adequate constéuct has

\

been validated, factor scores could be generated from factor analysis of

- measures hypothesized as related or unrelated to creativity. If a useful

construct of creativity can be formulated, whether it be one factor or multi-
diwensional, the procedure just outlined would provide some logical justification
for oﬁtaining‘a creativity index. Perhaps the recent interest in the use of
moderator variables in creativity studies (e.g. Rock, Evans, and Klein, 1969)
may bear importantly upon tue use of the eta coefficient. If the regression
line changes slope several times, then dividing the sample at the change points
may improve prediction by the subdivision of the sample. Such subdivigions
would serve to clarify the relationships between two variables when using the
traditional linear correlation tecunique.

Although non-linear regression was not observed in the correlations
between cognitive and non-cognitive measures in this study, there was a
considerably greater proportion of non-linear regressions abserved among the

intercorrelations of non-cognitive variables. Thus, the joint .effect of

48
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correction for curvilinearity and attenuation was greatest for correlations
among non-cognitive variables, - However, the problem of instrument bias
remains a serious one. Instrument-:independent scales of the' traits of
humor, reserve, emotional sensitivity, radicalism, and high motivational
state would be most beneficial in studying the personalogical factors
thought to be indicators of creative behavior,

Construct. An important outcome of this study is evidence for the
need to reformulate the construct of creativity in light of the new infor-
mation prox(ided in this study. Since the dilemma of two interprestations
exists as a result of this study, two formalations of thé construct are
suggeﬁted. Both are presented in the form of rivaling hypotheses. Any

‘subsequent: research along the lines of construct validity of these measures
should then be focused on detgmini_ng which reformulation is mest Zenable.

The first reformulation, a one-factor approach, is outlined in Table
12. Whatever is common to the abstract traits of originality, fluency,
and in’.gh, motivational state may be operationaliy defined in terms of the
explicated measures of originality and fluency as “creativity." The other
measures listed in Table 12 represent indirect indicatm:ts of creai.:ivity.
Thus, the Righly creative person éppéars to be somewhat withdrawn,
persistent in éasks, venturesome, and exploring. Originality, asindicated
by the high factor loading, is the most dominant element o:'t this factor.

Examining the second reforrmlation, shown in Table 13, three relatively
iﬁdependent factors appear to be descriptive of creativity. First, hi_ghly
creative persons have strong tendencie.s to be origimal inm the production of
ideas and products, Coupled with originality is an ease of production
(£luency) as'well as a profusion of products (abundance).
Additionally, certr;\in non-cognitive txaits appear related to the factor;

the traits are assertiveness in the creative process and a willingness to

take a chance and explore possibilities.

s/
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\ Table 12

An Outline of a Reformmlation of the Construct of Creativity

\as a Single Factor of Creative Thmkmg

({,.

Abstract Deacnptio\ .Measures of Facter IX Factor
of Component Traits \ Originality Ioading
Originality sTest of originality .33
Fluency (Abundancy): *Test of ideational fldency .38
High Motivational State *Factor E (Humble vs. Assertive) .36
® i .
Radicalism Factor H (Shy vs. Venturesome) .32
*Fagtor Q, (Conservative vs.
Experimenting) «39

l‘l'hoae nmeasures.marked with an asterisk were originally hypothesized as
related to creativity. The measure not marked was not hypothesized as
related to creativity but now becomes part of the reformmlated construct.
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- Table 13

~ An Outline of a Three-Factor Reformuiation of the Construct of Creativityl

Abstract Deacription of Measures of Factor
Component Traits ~ loading
A 2N
.I Factor of Creative Thinking Factor YX Originality
Originality *Tegt of originality .83
Fluency *Test of ideational fluency .38
High Motivational -State sFactor E (Humble vs. Assertive) .36
Factor H (Shy vs. Venturssome) .32
Radicalism Factor Q (Conservative vs.
Experimenting) , .39
IX Personality Factor Related Factor XIV Creative Personality
to Creativity .
Reserve with People sFactor A (Reserved vs. Outgoing ~.40
: Factor F (Sober vs. Happy-Go- .
Lucky) -.60
- Factor H (Shy vs. Venturesome) ~38
sCounty Agricultural Agent -40
Radicalism *Factor M (Prudent vs. Imaginative) .39

*Factor Ql (Conservative vs.

. Experimenting) .34
*Factor Q2 (Group Dependent vs.

Self-Sufficient).90
III Factor of Iow Creative Factor IV Interests of low

Persons' Interests Creative Persons
Interests *County Agricultural Agent RTo)
*Bank Cashier 95
Dentist -33
*Interior Decorator ~.62
*Architect -t

%Those measures marked with an asterisk were originally hypothesized as

elated to creativity. The measures not marked were not hypothesized
ge related to creativity but now become part of the reformulated construct.
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. The second factor is strictly a nop-;ognitive one and is focused on
two clusters of traits, reserve with people and radicalism. Here, the
highly creative person appears as socially withdrawn, shy, éober, and
introspective. Correspondingly, there is a tendency for the highly

creative person)ﬁo have fanciful ideas, to explore and experiment, and to

be independent.

FXS

One conflict in this reformulation i$ the relation of the

16 EF‘trait g (Shy vs. Venturesome) to creativity. In-the first factor,
originalityf’grait H is shown as positively related to an aspect of creativity.
‘In

e second factor, personality traits, trait H is negatively related to
creativity. At a conceptual level, the 16 PF scales are not necessarily
mono-trait measures. Cattell uses a number of descriptive adjectives for
each scale. As a result, it may well be that low scorers on trait H may be
as highly creative as high scorers. Further, the regression of trai’ H

with some ultimate .measure of creativity (for instance a true criterion

\ measure) would be u~shaped.

\\\\\ The third factor is one ‘of interests or preferences. A4nd clearly, there
are occupational distinctions to be drawn in terms of high and low creativity.
as related to these interest scales. Highly creative persons’ tend to have
interests similar to those in occupations where products of the individuai are
p;ized (interior decorating, architécture, and writing) as opposed to occu~

pations where service is rendered without palpable products (bank cashiers,

accountants, and county agricultural agents).

Thus. the second reformulation would permit a linear combination of three
somewhat independent factors, and creativity would become a fﬁnction of high
scores in each of these three factors rather than a high score in any one.

A person may have interests in common with creati@ity yet lack other essential

cagnitive and non~cognitive components which are necessary for creative production.

Thus the multi-factor interpretation is dependent upon a variety of measures

a




across cognitive and affective domains.

. A Findl Comment

Certainly the continued study of the construct of creativity is

\“‘«\~__i§portant and worthwhile. Too frequently, current reviews of research on
creativity have indicated a lack of“-construct vaiiéity without identifying
the real problem as a lack of an explicitly formulated and testable construct.
The pressing problem, therefore, is tha: creativity needs to be studied from
a.theoretical context. Several alternatives appear to confront those persons
who are attempting a theoretical description of creativity. First; one might
eianine creativity in the context of historical figures who were creative
geniuses (e.g. Ghiselin, 1952). The problem with this altern;:}vg is that
the range of behavior exhibited is far too restricted and much ligé\the situation
vhere extremely gifted persons with high intelligence are solely studied to
reveal the nature of human intelligence. ‘Creativity has been conceptualfggd
as a trait found to some degree in all persons. Focusing oh a few persons
who Yossess theftrait to the high;st degree limits the degree of generality
of the conclusions. The second alternative is to define creativity in a
construct and account for the evidence gathered in other studies (e.g. Cattell,

. Guilford). A third alternative is to attempt to validate the reformulated
construct presented in this study. The central problem after devising a
good theoretical description, regardless of which of the above alternatives is
employec, will continue to be the development of reliable, efficient, and
construct-valid measures. A final choice is to secure a mutually acceptable
operational definition of creativity which can serve as a criterion measure,
much in the spirit of Jackson and Messick (1965), who provided a theoretical

framework for product assessment. The unfortunate aspect of these other

criterion approaches is the failure to explicate and use such measures.
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Appendix A

e n B

Mean, Standard Deviation, Reliability Estimate,
and Typefbf Distribution for All Variables

Variable | N Mean  S.D. per  piereeheron
Creative Thinking:
1. Ideational Fluency 769 204 7.2 .79  Normal
*2. Originality 768  32.5 13.9 .70  Platykurtic
*3. Semantic Redefinition 768  11.8 4.2 .67  Skewed ILeft
. TFigural Adapt. Flexibility 763 .4 5.6 .80  Normal
Spatial and Perceptual ’ M
Abilities; , /
1. Flexibility of/Cldsure 763 79.9 21.0 .89 Platykurtic
2. Speed of mijhe 768 bh,2 28,5 .75  Normal
3. ILength Estimation 770 33.5 7.6 .79 Normal
L, Perceptual Speed _ 770 77.7 17.1 .86 Skewed Left
5. Spatial Orientation 769 154.3 36.2 .85 Platykurtic
6. Spatial Scanning 768  24.0 16.8 .82  Skewed Ieft
7. Visualization 768  §8.9 10.3' .85 - Nozmal
8. Induction ’ 769 63.9 25.3 .95 Mﬁ%timodal**
16 PF Bipolar Traits:
*1. A (Reserved vs. Outgoing) 7hk4 7.4 4.8 .80 Normal
2. B (less vs. lore

Intelligent 74 8.1 1.9 k2 Normal
3. C (Affected by Feeling vs.

Emotionally Sensitive) 745 15.9 3.9 .66 Normal
*;. E (Humble vs. Assertive) ' 74k 13.7 3.8 .65  Normal
5. F (Sober vs. Happy-Go-Iucky)745  14.3 4.1 .7%  Normal
6. G (Expedient vs.

Conscientious) 744 12.0 3.3 9 Normal
7. H (Shy vs. Venturesome) 743 12.2 4.8 .80 Normal

*3. I (Tough vs. Tenderminded) 741 7.4 3.0 .85
9. L (Trusting vs. Suspicious) 744 8.7 3.1 .75
#10. M (Prudent vs. Imaginative) 744 11.0 3.4 .66

. Skewed Right

Normal

.Normal

*Hypothesized as a measure of the construct of creativity.

** Observed by visual inspection of the distribution.
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Appendix A--Continued

Variable N  Mean S.D. g:%: Iﬁszgggugion
16 PF Bivolar Traits
(continued): " 770
*11. N (Forthright vs. Shrewd) 770 10.3 3.6 .35 Leptokurtic
12. 0: (Placid vs. Apprehenmsive) 779 9.4 4.1 .70 Normal
*13. Q (Conservative vs. 4
Experimenting) 779 9.9 3.6 .50 Normal
*i%. -Q, (Group Dependent vs.
‘ Self-Sufficient) 779 10.1 3.9 .57 Normal
15. Q3 (Casual vs. Controlled) 779 9.7 3.6 .36 Normal
16. Q, (Relaxed vs. Tense 779 10.9 4.8 .66 -Normal
Kuder Scales:
1. Personnel Manager 750 45.5 9.1 .90 Normal
2. High School Counselor 750 39.7 7.8 .90 Normal
3. TMCA Secretary 7250 46.2 9.3 .88  Normal
L. School Superintenden: 750 L34 7.3 .75 Normal
5. High School Science Teacher 750 36.7 7.4 .90 Normal
*6. High School Math Teacher 750 34.7 6.3 .90 Normal
*7. Journalist ' 750 43,4 8,1 .88 Normal
*8. Newspaper Editor 750 29.8 7.6 .91 Normal
9. - Lawyer 750 5.3 9.3 .90 Platykurtic
*10. Bank Cashier 750 3.6 7.2 .90 Normal
11. Retail Clothier 750 1.1 8.2 .90 Normal
*12, Accountant 750 44,7 7.6 .78 Normal
13. Dentist 750 K.5 6.7 .90 Normal
14, Physician 750 28.1 7.0 79 Normal
15. Mining and Met. Engineer 750 38.6 6.3 ., leptokurtic
16, Civil Engineer ' 750 149.7 6.8 .86 Normal
*17. Interior Decorator 750 b45.1 9.5 .90 Skewed left
*13. Architect 750 65.5 11.0 92 Skewed Left
*19. County Agricultural Agent 750 31.4 6.7 .88 Leptokurtic
- *20. Forester 750 k0.1 7.0 .82 Leptokurtic
59 .



